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(57) Abstract: An elongated section of steel 
tubing (30) has an outer circumferential surface 
and an inner circumferential surface defining 
an elongated axial passage through the tubing. 
An expansion mandrel (10) is moved through 
the tubing for radially expanding the tubing. An 
impact member (40) is provided for travel through 
the length of the axial passage. A plurality of 
movable impactors (42) are mounted to extend 
from the impact member. The impactors arc driven 
for repeated contact with the inner circumferential 
surface as the impact member is moved through 
the tubing subsequent to the expansion mandrel 
for contacting the expanded inner circumferential 
surface along the entire length of the axial passage. 
Movement of the impadois is ultrasonic. 
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(57) Abstract: An elongated section of steel tubing (30) has an outer 
circumferential surface and an inner circumferential surface defining 
an elongated axial passage through the tubing. An expansion 
mandrel (10) is moved through the tubing for radially expanding the 
tubing. An impact member (40) is provided for travel through the 
length of the axial passage. A plurality of movable impactors (42) 
are mounted to extend from the impaci member. The impactors are 
driven for repeated contact with the inner circumferential surface as 
the impaci member is moved through the tubing subsequent to the 
expansion mandiel for contacting the expanded inner circumferential 
surface along the entire length of the axial passage. Movement of 
the impactors is ultrasonic. 
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AMENDED CLAIMS 
[received by the International Bureau on 27 July 2004 (27.07.04); 
new claims 24-49; remaining claims unchanged 1-23 (4 pages)] 

moving an expansion rmmdrel through the tubing for radially expanding the tubing, 

the mandrel cmnbined m1h (be impact m^ber so that tbe impactors contact die inner 

circmnferential surface along the lengdi of tiie axial passage after expansion. 

21 . An apparatus for treating steel tubing comprising: 

an elongated secticRi of sted tubing having an OD and an ID de&mg an elongated 
axial passage through the tubing; and 

an impact member movably positioned in the passage, the impact member including 
means for impacting the ID of the tubing sufficient to increase negative tensile residual stress 
at &e ID. 

22. A method for treating steel tubing comprisii^: 

providing an eiongaied section of steel tubing having an OD and an ID defining an 
elongated axial passage dirougjh the tubing; and 

moving an impact member throu^ tihie passage for impacting the ID of the tubing 
sufficient to increase negative tensile residual stress at the ID. 

23. A method for treating steel tubing comprising: 

manufacturing an elongated section of steel tubing having an OD and an ID defining 
an elongated axial passage iJirough the tubing; and 

positioning and moving a mandrel through the passage sufficient to increase negative 
tensile residual stress at the ID. 

24. An apparatus far treating a weliborc casing positioned within a wellbore that traverses a 
subtenanean foimatioiiy comprising: 

a support member adapted to extend into &2r -^vellbcwre casmg; 

an impact m3mt*er coupled to the support member; 
a plurality of movable inipactws mounted to extend from the impact member; and 
an impact driver connected to move the iinpactors into repeated contact with an interior surface of the 

wellbore casing which circumferentially suirovmds the impact member. 

25. The apparatus of claim 24 wherein &c impactors are reciprocally movable. 

26. The apparatus of claim 24 wherein die in]9>act member is lotatably movable. 



27. The apparatus of claim 24 wherein the movement of the impactors is ultrasonic. 

28. A method for treating a wellbore casing positioned widitn a wellbore diat traverses a 
subterranean formation, comprising: 
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iit^cting an intmor surfiice of Ibe weHbore casing to adjust residual stresses wiihin the wellbore 
casing. 

29. The method of claim 28 ftrther comprising: 

redprocally intpacting an mterior surface of the welltxH^ casing to acQust residual stresses within the 
wellbore casing. 

30. The method of claim 28 further comprising: 

rotatably impacting an interior surface of the wellborn casing to acfjust residual stresses within the 
wellbore casing. 

31. The method of claim 28 further con^rising: 

ultrasonically tnqpacting an interior surface of the wellbore casing to a^ust residual stresses within the 
wellbore casing. 

32. Aa apparatus for treating a wellbore casing positioned within a wellbore that traverses a 
subterranean fomiatioii, comprising: 

an impSiCt member; 

a plurality of mo^'able in^actors mounted to extend from the impact member^ 
an impact driver connected to move the impactors into repeated contact with an interior surface of the 

wellbore casing cmnmifcrentially surrounding the impact member^ 
an expansion device coupled to the impact meniber movable along the interior surface for radially 

expanding the wellbore casing; and 
the inqjact member positioned to follow the expansion device througli tiie wellbore casbg. 

33. The apparatus of claim 32 wherein the impact member is b a housing separate from the 
CTq^ansion device. 

34. The apparatus of claim 33 wherein the impactors reciprocate radially from the housing. 

35. An apparatus for treating steel tubing comprising: 
an impact member; 

a plurality of movable impactors mounted to extend from tb.e impact member, 
an iiDpact driver connected to move the impactors into repeated contact with an interior sur&ce of the 

tubing circum&rentially surrouodrng the ini^act member; and 
an expansion device combined with die impact meniber and movable along the interior sur&ce for 

radially expanding the tubing. 
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36. The apparatus of claim 35 wherein flie expansion device and the iinpact meniber are in a 
common iKiusing. 

37. The apparatus of claim 36 wherein &b impactors reciprocate fiom the housing. 

38. The apparatus of claim 35 wherein the steel tubing comprises: 

a wellbore casing positioned a wellbore that traverses a subterranean formation. 

39. A method fixr treating a wellbore casing positioned within a wellbore that traverses a 
subterranean formation, conqnrising; 

providing an impact member for travel through the wellbore casing 
mounting a plurality of movable impactors to ^fctend from tiie intact membei^ 
driving the impactors for rqiieated contact with an inner ciroumfbrcnttal surface of the wellboie 
casing; 

movmg an expansion device through the wellbore casing for radially expanding the expansion device; 
and 

mo\Tng the impact member through the wellbore casing subsequent to the expansion device so that 
the impactors contact the expanded inner circumferential surface along the length of the 
wellbore casing. 

40. The method of claim 39 farther conrqTrising: 

pro'.'iding a homing for tlie impact member. 

4 1 . The method of claim 40 fii rther comprising! 

reciprocating the impactors radially from the lioiising. 

42. The metfiod of claim 40 fixsfher comprising: 

rotating the impact member* 

43. The meAod of claim 40 further compristng: 

reciprocating the impact members and rotating the housing. 

44. A method for treating a wellbore casing positioned within a wellbore Aat traverses a 
subterranean formation, comprising: 

providing an impact member far travel through the length of the wellbore casing; 
mounting a plurality of movable impactors to extend from the impact member; 
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driving the impactors for repeated contact with an inner circumterentf al surface of the vi^Ubore 
casing; and 

moving an expansion device throng fiie wdlbore casing for radially expanding Ibe wellb(w casing, 
the expensi<m device conibined with ihe impact member so that the in^ctors contact the 
inner drcumferential sur£ace along Ifae length of the wellbwre casing after expansion. 

45. An apparatus for treating a wellbore casing positioned within a wellbore that traverses a 
subterranean formation, cotnprising: 

an impact member movably positioned in Ihe wellbore casing, the impact member including means 
for impacting the ID of the wellbore casing sujBBdent to increase negative tensile residual 
stress at the ID. 

46. A method fbr treating a wellbore casing positioned withsp a wellbore that traverses a 
subterranean formation^ comprising; 

moving an intact member ihrou^ die wellbore casing for imfncting the ID of the wellbcHe casing 
sufficient to increase negative tensile residual stress at Che ID. 

47. A method for treating a wellbore casing positioned within a wellbore that traverses a 
subterranean formation, comprising: 

positioning and moving an CKpansion device through the weUbore casing sufficient to increase 
negative tensile residual stress at the ID. 

4S. A method fix treating a wellbore casing positioned ^JTiihitt n wellbors that traverses a 

subterranean formation, comprising: 
radially expanding and plastically deforming the wellbore casing within die wellbore; and 
adjusting residual stresses widiin the radially expanded and plastically deformed wellbore casmg. 

49. A system fbr treating a wellbore casing positioned within a wellbore that traverses a 

subterranean formation, comprising: 
means for radially expanding and plastically deforming the wdlbore casing witiun the weUboie; and 
means for adjusting residual stresses withb die mdiaUy expanded and plastically deformed wellbore 

casing. 
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